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REMARKS 



The Applicant requests a telephone interview with the Examiner before any action 
is taken on this Amendment. 

Claims 16, 22, 27, 30 and 31 are rejected under 35 U.S.C, 1 02(e) as being 
anticipated by Yoshitomi (U.S. Patent Number 6,740,974), Claims 37-39 are rejected * 
under 35 U.S.C. 102(e) as being anticipated by Ogawa, et ah (U.S. Publication Number 
2003/00121 17). In view of the following remarks, the rejections are respectfully . 
traversed, and reconsideration of the rejections is requested. 

In the present invention as claimed in claims 16-33, a dual damascene 
interconnection structure with a metal -insulator-metal capacitor includes a via-level 
intermetal dielectric and a trench-level intermetal dielectric which are sequentially 
stacked on a substrate. A dual damascene interconnection is formed in the via-level 
intermetal dielectric and the trench-level intermetal dielectric. The dual damascene 
intercotwection includes a line trench extending through the trench-level intermetal 
dielectric to the via-level intermetal dielectric. A metal-insulator-metal capacitor is 
formed between the via-level intermetal dielectric and the trench-level intermetal 
dielectric to include a lower electrode, a dielectric layer and an upper electrode. 

As stated in the Amendment After Final Rejection dated March 5, 2007, 
Yoshitomi discloses a metal-insulator-metal capacitor 20 formed on a dififusion- 
preventing film 15, and a third inter-layer film 21 formed on the diffusion-preventing 
film 15, thus covering the capacitor 20, The capacitor 20 is formed between the 
diffusion-preventing film 15 and the third inter-layer film 21 - No trench is formed to the 
third inter-layer film 2 K A fourth inter-layer film 22 is formed on the third inter-layer 
film 21 and a fifth interlayer film 23 is formed on the fourth inter-layer film 22. A wiring 
trench 2Sc is formed in the fifth inter-layer fihn 23 and partially through the fourth inter- 
layer film 22, and a via hole 24c is formed partially through the fourth inter-layer film 22, 
the third inter-layer fihn 2 1 and the diffusion-preventing film 15. Second wiring 27c is 
formed in the wiring trench 25c and the via hole 24c. 

The Advisory Action mailed on March 29, 2007 indicates that the request for 
reconsideration in the Amendment After Final Rejection dated March 5, 2007 did not 
place the application in condition for allowance. In iho Advisory Action, the Examiner 
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Slated that the line trench described in claim 16 reads on the device described in FIG. 13 
of Yoshitomi in terms of penetration through the trench-level and via-level intermietal 
dielectrics. The Applicant notes thai claim 16 recites "a dual damascene interconnection 
formed in the via-level intermetal dielectric and the trench-level intermetal dielectric 
including a line trench extending through the trench-level intermetal dielectric to the via- 
level intermetal dielectric" and that "a metal-insulator-metal capacitor" is "formed 
between the via-level intermetal dielectric and the trench-level intermetal dielectric." In 
FIG. 13 of Yoshitomi, the capacitor 20 is formed between the diffusion-preventing film 
1 5 and the third inter-layer film 2 1 . In FIG. 1 3 of Yoshitomi, the wiring trench 25c is 
formed in the fifth inter-layer film 23 and partially through the fourth inter-layer fihn 22, 
and a via hole 24c is formed partially through the fourth inter-layer fihn 22, the third 
inter-layer film 21 and the diffusion-preventing film 15, The wiring trench 25.c in not 
formed through the third inter-layer film 21 to the diffusion-preventing film 15 between 
which the capacitor 20 is formed. In addition, if the fourth inter-layer dielectric 22 were 
considered the claimed trench-level dielectric and the third inter-layer fihn 21 were 
considered the via-level dielectric, while the wiring trench 25c is formed in the fourth 
inter-layer film 22 and the third inter-layer film 21 , the wiring trench 2Sc does not extend 
through the fourth inter-layer film 22 Jo the third inter-layer film 21 . Instead, in FIG. 1 3 
of Yoshitomi. the wiring trench 25c only extends partially through the fourth inter-layer 
film 22. 

In the Advisory Action, the Examiner did not address the Applicant's second 
argument that in the Amendment After Final Rejection dated March 5, 2007, in which the 
Applicant argued that Yoshitomi further fails to teach or.suggest a dual damascene 
interconnection structure that includes a metaHnsulator-mctal capacitor formed between 
a via-level intermetal dielectric and a trench-level intennetal dielectric. The Applicant 
argued that, instead, in Yoshitomi, the capacitor 20 is formed between a diffusion- 
preventing fihn 1 5 and a third inter-layer film 21 . A via, not a trench> is formed in the 
third-interlayer fihn 21, and, therefore, the third-interiayer fibn 21 is not a trench-level 
dielectric as claimed. In addition, the diffusion-preventing film 15 is not a via-level 
dielectric as claimed. 

As stated in the Amendment After Final Rejection dated March 5, 2007, 

Yoshitomi fails to teach or suggest elements of the invention set forth in claims 16-33. 
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Specifically. Yoshitomi fails to teach or suggest a dual damascene interconnection 
structure with a nnetal- insulator-metal capacitor that includes a dual damascene 
interconnection which includes a line trench extending through a trench-level intermetal 
dielectric to a via-level intermetal dielectric and a metal-insulator-metal capacitor formed 
between the via-level intermetal dielectric and the trench-level intermetal dielectric, as 
claimed in claims 16-33. Therefore, it is believed that the claims are allowable over the 
cited reference, and reconsideration of the rejections of claims 16, 22, 27, 30 and 31 
under 35 U^S.C. 102(e) as being anticipated by Yoshitomi, is respectfully requested. 

The Advisory Action mailed on March 29, 2007 indicated that the extra 
limitations in claim 37 raise new issues that would require ftirther consideration and/or 
search. 

As stated in the Amendment After Final Rejection mailed on March 5, 2007, with 
regard to the rejection of claims 37-39 as being anticipated by Qgawa, et al . claims 38 
and 39 are cancelled. In the present invention as claimed in claim 37, a dual damascene . 
interconnection structure with a metal-insulator-metal capacitor includes a via-level 
intermetal dielectric and a trench-level intermetal dielectric which are sequentially 
stacked on a substrate. A dual damascene interconnection is formed in the via-level 
intermetal dielecuic and the trench-level intennetal dielectric. A metal-insulator-metal 
capacitor is formed between the via-level intermetal dielectric and the trench-level 
intermetal dielectric to include a lower electrode, a dielectric layer and an upper 
electrode. The lower electrode is formed on the via-level intermetal dielectric. A first 
lower metal interconnection is formed between the substrate and the via-level intermetal 
dielectric. The lower electrode extends through the via-level intermetal dielectric and is 
directly connected to the first lower metal interconnection. 

Claim 37 is amendeid to clarify that the lower electrode is formed on the via-level 
intermetal dielectric and ertends through the via-level intermetal dielectric to be directly 
connected to the first lower metal interconnection. It is bdieved that these amendments 
to the claims clarify the distinctions between the claimed invention and the cited 
references. 

Ogawa, et al discloses that a dunmiy lower electrode 33b is formed on a dummy 

barrier metal 32b. The dummy barrier metal 32b contacts a dunmiy cell plug 30b, and 

the dummy cell plug contacts a local interconnect 2 lb. The lower electrode 33b is 
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connected to the local interconnect 21b through the dummy barrier metal 32b and the 
dummy cell plug 30b. 

Ogawa, et al fails to teach or suggest a dual danxascene interconnection structure 
with a metal-insulator-metal capacitor which includes a lower electrode which is formed 
on a via-level intermetal dielectric and extends through the via-level inlermetal dielectric 
and is directly connected to a first lower metal interconnection, as claimed in claim 37, 
Instead^ in Ogawa, et ai, the lower electrode 33b is connected to the local interconnect 
21 b through the dummy barrier metal 32b and the dunamy cell plug 30b. Therefore, the 
lower electrode 33b does not extend through a via-level intermetal dielectric and is not 
directly connected to the local intercoimect 21b. 

Ogawa, ei al fails to teach or suggest elements of the invention set forth in claim 
37, Specifically, Ogawa, et al fails to teach or suggest a dual damascene interconnection 
structure with a metal -insulator-metal capacitor which includes a lower electrode which 
extends is formed on a via-level intermetal dielectric and is directly connected to a first 
lower metal interconnection> as claimed in claim 37. Therefore, it is believed that the 
claim is allowable over the cited reference, and reconsideration of the rejections of claim 
37 under 35 U.S.C, 102(e) as being anticipated by Ogawa, et al^ is respectfully 
requested. 

In view of foregoing remarks^ it is believed that, upon entry of this Amendment, 
all claims pending in the application will be in condition for allowance, llierefore, it is 
requested that this Amendment be entered and that the case be allowed and passed to 
issue. If a telephone conference will expedite prosecution of the application, the 
Examiner is invited to telephone the undersigned. 



Respectfully submitted. 





Eleven Beacon Street, Suite 605 
Boston, MA 02108 
Telephone: (617)994-4900 
Facsimile: (617)742-7774 



Registration Number 36,610 
Attorney for Applicants 
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